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ABSTRACT
Most of food insecurity studies focus on the general households’ level and less have been done for the university students.
Therefore, this cross-sectional study focused on determining food insecurity, assessing factors contributing to the food insecurity
and the association between socioeconomic status and food security status among students in two public universities in
Terengganu. About 96 undergraduate students from two selected public universities in Terengganu participated and filled out
a self-administered questionnaire consisting of three primary sections; Demographic profile, Food Security Index and Causes
of Food Insecure and these were later analysed by SPSS. Results showed that 22% of respondents were classified as food
insecure, with 14% of them were categorized in the low food security group and 8% were categorized as very low food
security. High cost of living is among the main factors contributing to food insecurity among the university students in
Terengganu. However, no significant association was found between socio-economic status and food insecurity status at
p<0.05. This may indicate that there are other factors besides socioeconomic status, which may influence food insecurity of
the students in this study. In the future, similar studies should be extended to focus on assessing students’ food insecurity
and food coping strategies.
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INTRODUCTION
Food insecurity is the inability to get sufficient food
and nutrition. It occurs when the accessibility of
nutritious and safe food or the ability to get
acceptable foods in socially acceptable ways is
restricted or uncertain (Sulaiman et al., 2013). Food
insecurity basically covers issues related to the
inadequacy of food and nutrition, and how it can
affect people. Generally, it may affect health as it is
interrelated in many aspects of life and currently this
is an emerging threat to the university students for
it can affect their academic performance (Patton-
Lopez et al., 2014; Silva et al., 2015), behaviour,
mental (Chaparro et al., 2009), and health status
(Cady, 2014; Morris et al., 2016). Food insecurity
affects the university students as most of them are
young adults living away from home and some are
on first hands experiencing to manage themselves.
Most studies regarding food insecurity paid
attention only towards the household levels but few
researches have been carried out among university
students (Patton-Lopez et al., 2014). At this time,
food insecurity is an arising issue among university
students due to the fact that they are affected by the
increase in the cost of living (Zain, 2016), the rise
in tuition and compulsory fees (Sulaiman et al.,
2013) which results that most of them are not always
able to afford food and need to skip meals to pay
for educational purposes (Martinez et al., 2016;
Sulaiman et al., 2013). This is supported by
evidence from a Malaysia newspaper’s report in
regards to starvation among university students in
Malaysia as a result of not having enough living
expenses (Salwani, 2016) which was reflected by
74% or 18,675 of them did not have sufficient
money to buy food (Ghani, 2016). However, many
of these students did not report of their starvation.
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This had been highlighted by Cady (2014) that most
of the students who were in food insecurity states,
want to keep it hidden, as they feel intimidated and
shameful (Cady, 2014).
A study involving 1882 university students in
Illinois, US found that 35% of them were food
insecure and this was higher compared to the
prevalence of US household food insecurity, which
was about 14% (Morris et al., 2016). Another study
about 354 university students of a midsize rural
university in Oregon, US shows that about 59% of
them were experiencing food insecurity, which is
considered as relatively high percentage of food
insecurity occurrence among the university students
(Patton-Lopez et al., 2014). A study conducted in
Malaysia involving 484 university students from
selected Malaysian public universities found that
almost 67.1% of the respondents had some kind of
food insecurity with 44.4% consigned to low food
insecurity and 22.7% were with very low food
insecurity (Sulaiman et al., 2013). Yet, there is
scarcity of studies being carried out on food
insecurity among university students specifically in
Malaysia despite the high number of food insecure
prevalence. Therefore, the aim of this study was to
determine the percentage of food insecurity (via
Radimer and US Adult Food Security Survey
Module System Components) among public
university students in Terengganu. This study also
attempts to determine several factors that may
contribute to food insecurity and the association
between socio-economic status and food security
status among public university students in
Terengganu.
MATERIALS AND METHODS
This cross-sectional study involved 96 students
aged 18 to 25 years from selected universities,
among which all answered a self-administered
questionnaire. Both universities were purposely
chosen because of their high concentration of
students which may have higher possibility to meet
the required sample size. The minimum sample size
for this study was calculated using the Cochran
formula using the estimated prevalence of food
insecurity among university students 67.1%
(Sulaiman et al., 2013), with 95% confidence
level, and desired precision of 0.1. Thus, the
minimum sample size derived was 74, but to
increase the response rate to more than 30%, the
sample size was increased to 96. Respondents were
conveniently selected from registered undergraduate
students for the academic session of 2017/2018
and age ranging between 18 and 25 years old. Data
collection was conducted from July to October 2017.
The ethical approval for this research was received
from the Human Ethic Board of Committees of
Universiti Malaysia Terengganu with reference
number: UMT/JKEPM/2017/8. The verified
questionnaire was distributed to respondents
together with an informed consent form. Informed
consent was obtained from the respondents prior to
data collection. The data was analysed using SPSS,
and chi-square analysis was chosen to determine the
association between socio-demographic and food
security status. Meanwhile, the descriptive result
was reported as frequency and percentage. The
questionnaire used in this study consists of 3 main
sections namely; Section 1- Demographic profile,
Section 2- Food Security Index (Radimer Cornell
Scale Item and US Adult Food Security Survey
Module System Components) and, Section 3- Cause
of food insecurity.
The first section was designed to obtain the
demographic profile of the respondents. The second
section involves food security consisting of two
parts; Radimer- Cornell Scale and US Adult Food
Security Survey Module System Components as
shown in Table 1.
All of the Radimer-Cornell Scale questions were
indicated as affirmative response if it was “often”
or “always” except for question number 5, the
affirmative response was “never”. For example, if the
respondents chose “often” or “always” as an answer
to the question ‘are you worried whether your food
will run out before you get money to buy more”,
then it is considered that the respondents chose the
affirmative answer for that question (except for
question 5). For US Adult Food Security Survey
Module System Components, the affirmative
response is “yes’ for item number 1, 4 and 5 while
for number 2, the affirmative response is “almost
every month” and for number 3, the affirmative
response is “0 to 3 days”. For example, in question
1: “In the last 12 months, did you ever cut the size
of your meals or skip meals because there wasn’t
enough money for food?” if the respondents answer
“yes”, it was said that the respondents had chosen
affirmative response and will be noted. Later, the
scores were classified according to a standard cut-
off points; 0 to 3 points as ‘High & Marginal Food
Security’, 4 to 6 points as ‘Low Food Security’, and
7 to 13 points as ‘Very Low Food Security’ (Berg
et al., 2015; Frongillo et al., 1996). The method for
food security index was simplified as shown in
Figure 1.
RESULTS AND DISCUSSION
Socio-demographic profile of respondents
Table 2 shows the socio-demographic profile of
the respondents. Most of the respondents were
single, female, Malay, age ranging 22 to 23 years
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Table 1. Food Security Index items
Rating scales
Never, Sometimes, Often, Always
(Never & Sometimes coded as 0 = Food Secure,
Often & Always coded as 1= Food Insecure for all
item; except item 5 where for item 5, Never &
Sometimes coded as 1 = Food Insecure, Often and
Always coded as 0 = Food Secure)
Items
Radimer Cornell Item
1: Are you worried whether your food will run out before you get
money to buy more?
2: Is the food that you bought didn’t last long and you didn’t have
money to get more?
3: Have you ever experience the situation where you ran out of
the foods that you needed to put together with a meal and didn’t
have money to get more food?
4: Have you ever worried or think about where the next day’s
food is going to come from?
5: Do you think that you eat in a proper manner in terms of meeting
your daily food and energy requirement?
6: Do you often hungry, but don’t eat because can’t afford enough
food
7: Do you think that you eat less than you think you should
because don’t have enough money for food?
8: I couldn’t afford to eat balanced meals in the last 12 months?
US Adult Food Security Survey Module System Components
1: In the last 12 months, did you ever cut the size of your meals
or skip meals because there wasn’t enough money for food?
2: If your answer to the question above is YES, how often does
this happen? (Please Move To The Next Question If Your Answer
To The Previous Question Is NO)
3: In the last 30 days, how many days were you hungry but didn’t
eat because there wasn’t enough money for food?
4: In the last 12 months, did you lose weight because there wasn’t
enough money for food?
5: In the last 12 months, did you ever not eat for a whole day
because there wasn’t enough money for food?
Yes (coded as 1 = Food Insecure), No (coded as 0
= Food Secure)
Almost every month (coded as 1= Food Insecure),
Some months but not every month (Coded as 0= Food
Secure), In only 1 or 2 months (Coded as 0= Food
Secure)
0 to 3 days (coded as 0=Food Secure), 3 days and
above (Coded as 1= Food Insecure)
Yes (Coded as 1= Food Insecure), No (Coded as
0= Food Secure)
Fig. 1. Steps for determination, calculation and classification of food security level.
104 FOOD INSECURITY AMONG UNIVERSITY STUDENTS
Table 2. Socio-demographic profile of respondents (n=96)
Demographic Frequency PercentageCharacteristics (%)
Gender
Male 40 41.7
Female 56 58.3
Age
18–19 22 22.9
20–21 30 31.2
22–23 41 42.7
24–25 3 3.1
Race
Malay 80 83.3
Chinese 13 13.5
Indian 0 0
Pribumi 2 2.1
Others 1 1.0
Religion
Islam 82 85.4
Buddha 13 13.5
Hindu 0 0
Christian 1 1.0
Marital Status
Single 93 96.9
Married 3 3.1
Divorced 0 0
Monthly Household Income
Below RM1000 17 17.7
RM1001–RM1500 12 12.5
RM1501–RM2000 8 8.3
RM2001–RM2500 12 12.5
RM2501–RM3000 12 12.5
RM3001 and above 35 36.5
Financial Status
PTPTN Loans 65 67.7
JPA 11 11.5
Self-Finance 14 14.6
Other Sources 6 6.3
Education Background
Currently Pursuing Diploma 23 24.0
Currently Pursuing Degree 73 76.0
Year of Study
Year 1 15 15.6
Year 2 32 33.3
Year 3 30 31.3
Year 4 19 19.8
Mode of Study
Full Time 92 95.8
Part Time 4 4.2
University
University A 63 65.6
University B 33 34.4
Academic CGPA
Below 1.50 0 0
1.51 to 2.50 5 5.2
2.51 to 3.00 21 21.9
3.01 to 3.50 42 43.8
3.51 to 4.00 28 29.2
Monthly Expenses
RM0–RM 100 6 6.3
RM101–RM200 24 25.0
RM201–RM300 27 28.1
RM301 and above 39 40.6
Food Expenses
Less than RM50 0 0.0
RM51–RM100 22 22.9
RM101–RM200 38 39.6
RM201–RM300 26 27.1
RM301 and above 10 10.4
old and had a household monthly income of
RM3000 and above. Most of them do obtain
financial aid, typically from PTPTN. About 40.6%
of them spend RM 301 and above per month for
their expenditure.
Food Insecurity among University Students in
Terengganu
It was found that approximately 78% were food
secure and 22% were food insecure among both
university students in Terengganu based on 13-
affirmative questions of Food Security Index items
(a combination of Radimer Cornell and US Adult
Food Security Survey Module System Components).
Out of 22% of those food insecure, around 14%
were having ‘low food security’, and 8% were
having ‘very low food security’ as shown in Table
3. ‘Low food security’ is known as food insecure
without hunger. People that experience this type of
food insecurity are said to experience anxiety,
reduced quality, variety and diet desirability,
uncertainty of sufficient food access but still having
regular food consumption (Micevski et al., 2014;
Berg & Raubenheimeir, 2015). Meanwhile, people
classified as having ‘very low food security’ also
known as food insecure with hunger, will experience
disrupted eating patterns, reduced food intake,
inadequate meal, experience hunger often and
having malnutrition effects (Micevski et al., 2014;
Berg & Raubenheimeir, 2015).
According to this finding, we can infer that
one in five of the respondents experienced food
insecurity (22%, n = 21). So, out of five students,
one will be affected by food insecurity. In a
previous study done among 441 students from
the University of Hawai’i at Manoa, Honolulu,
Hawai’i reported that one in four students (24 %,
n = 98) experienced one or two indicators of food
insecurity, classifying them as marginally food-
secure or at risk of food insecurity (Chaparro et
al., 2009). Another study carried out among 597
students enrolled in public California State
University showed that about one in three of the
students were food insecure (30.7%, n = 183)
(Espinoza, 2013).
The percentage of food insecurity among
samples of this study were much lower than the
previous studies by Sulaiman et al. (2013) among
Malaysian university students, which revealed that
about 67.1% of them were food insecure. In contrast
with the present result, Malaysia household
food insecurity prevalence demonstrated a higher
prevalence of food insecure ranging from
approximately 27% to 85% in the past 16 years.
This somehow might be influenced by differences
of sample size, location, method and terminology
used in each respective study. Therefore, it seems
that food insecurity was said to be more severe
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Table 3. Food Security Level based on Cut-Off Points (n=96)
Food Security Level Score Distributionn (%)
High and Marginal Food Security (Food Secure) 0-3 75 (78.1)
Low Food Security (Food Insecure without Hunger) 4-6 13 (13.5)
Very Low Food Security (Food Insecure with Hunger) > 7 8 (8.3)
among Malaysian general population compared to
the university students in Terengganu. However,
it is important to bear in mind that for every five
university students, one will experience food
insecurity in this study. Since 22% of them appeared
to be food insecure, it can be roughly estimated that
about 4,298 of the university students in this
present study would be prone to food insecurity
since both universities have a total of 19,646
students.
Students’ ratings towards Radimer-Cornell scale
Table 4 shows the students’ rating towards the
8-items of Radimer-Cornell Scale. Most of students
Table 4. Distribution of students’ ratings towards Radimer-Cornell scale (n=96)
Items Frequency Percentage (%)
Are you worried whether your food will run out before you get money to buy more?
Never 15 15.6
Sometimes 49 51.0
Often 19 19.8
Always 13 13.5
Is the food that you bought didn’t last long and you didn’t have money to get more?
Never 27 28.1
Sometimes 54 56.3
Often 14 14.6
Always 1 1.0
Have you ever experience the situation where you ran out of the foods that you
needed to put together with a meal and didn’t have money to get more food?
Never 33 34.4
Sometimes 55 57.3
Often 5 5.2
Always 3 3.1
Have you ever worry or think about where the next day’s food is going to come from?
Never 27 28.1
Sometimes 49 51.0
Often 7 7.3
Always 13 13.5
Do you think that you eat in a proper manner in terms of meeting your daily food
and energy requirement?
Never 8 8.3
Sometimes 51 53.1
Often 21 21.9
Always 16 16.7
Do you often hungry, but don’t eat because can’t afford enough food?
Never 36 37.5
Sometimes 46 47.9
Often 9 9.4
Always 5 5.2
Do you think that you eat less than you think you should because don’t have
enough money for food?
Never 34 35.4
Sometimes 45 46.9
Often 10 10.4
Always 7 7.3
I couldn’t afford to eat balanced meals in the last 12 months?
Never 35 36.5
Sometimes 42 43.8
Often 11 11.5
Always 8 8.3
106 FOOD INSECURITY AMONG UNIVERSITY STUDENTS
answered sometimes for each of the Radimer scale
which indicates food secure.
In the statement “Have you ever experience the
situation where you ran out of the foods that you
needed to put together with a meal and didn’t
have money to get more food”, affirmatively into
single attribute, about 91.7% of respondents were
individually food secure (never and sometimes
represent food secure) while remaining were food
insecure (often and always represent food insecure).
Compared with 8.3% of food insecure for this
individual item, Mansour (2014) found out that
19.6% of his respondents were food insecure, which
was two-folds higher. Some university students do
experience a situation where they don’t have money
to cover their food running out, but the percentage
was low. This could be because certain universities
do provide assistance to students in need, either in
terms of money or free food.
In the statement “Do you think that you eat in
a proper manner in terms of meeting your daily food
and energy requirement?”, only 8.3% of respondents
were food insecure individually, and this is
considered to be low. Most of the students eat in
the proper manner in terms of meeting their daily
food and energy requirements. In the statement “Do
you often feel hungry, but don’t eat because can’t
afford enough food?” about 85.4% of respondents
were individually food secure. This was in contrast
with Mansour (2014) findings where his study has
18.2% who were often hungry but did not eat as
they can’t afford to buy food. Thus, there is quite a
low percentage of students in this study who were
hungry, and they did not eat because they could not
afford to buy food. In the statement “I couldn’t
afford to eat balanced meals in the last 12 months?”
about 19.8% of respondents was classified as food
insecure individually. Both study done by Silva et
al. (2015) and Mansour (2014) showed higher
percentages of food insecure for this statement at
27.3% and 41.6%, respectively.
In summary, the majority of the university
students were classified as food secure individually
based on Radimer-Cornell but individual food
insecure still occurs ranging between 8.3% and
33.3%. A study conducted by Leyna et al. (2017)
using Radimer-Cornell scale found that the
percentage of food insecure for each item falls in the
range of 43.2% and 68.3%. This indicates that
severity of food insecurity among respondents in
this study was not critical, but does exist in an
observable manner. However, this section does not
account for the overall scores of food insecurity as
stated earlier.
Students’ response towards food running out and
duration of occurrence based on US Adult Food
Security Survey Module System Components
Table 5 shows the distribution results for food
running out and duration of occurrence. It was found
that 34.4% answered ‘Yes’ for the question “In the
last 12 months, did you ever cut the size of your
meals or skip meals because there wasn’t enough
money for food?” with 25% said state that it happen
in some months but not every month. Previous
studies showed a lower percentage for ‘Yes’ for this
item (Dubick et al., 2016; Mansour, 2014; Silva et
al., 2015). Therefore, the occurrence of students
skipping meals or cutting the size of meals due to
lack of money was considered quite high in contrast
to previous studies. When students do not have
enough money to buy food, the first factor that they
will consider was the cost of food. Previous studies
suggest that students will prioritize cost over other
factors when they don’t have enough money, thus
when they thought that they can’t afford it, they will
either cut their meal size, or skip their meals
(Hanbazaza, 2016; Lisnic, 2016; Martinez et al.,
2016). Eventually, not only their nutritional
requirement will be disrupted and affected, but may
extend to their quality of life and performance as
students depending on their food insecurity
severity. University students skipping or cutting
their meal does happen but at a lower percentage.
Approximately 92.7% of respondents reported
experiencing 0 to 3 days of hunger but didn’t eat
because there wasn’t enough money for food for
them to last 30 days, while another 7.3% choose
“3 days and above”. Thus, the severity of hunger
period due to lack of money among university
students was considered low. About 69.8% of the
respondents did not lose weight due to lack of
money for food while another 30.2% of respondents
reported losing weight due of money shortage. The
affirmative response of this study was higher
compared to previous studies by Dubick et al.
(2016) and Mansour (2014) with 9.7% and 15%,
respectively. This might be inter-related with item
“whether they had cut or skipped their meal due to
lack of money”. These two items were quite similar.
Thus, a student that had experienced skipping or cut
their meal size frequently, aided by other factors,
they also might experience body weight loss due to
body utilization providing sufficient energy. In
the past 12 months, almost 16% of them had
experienced of not eating the whole day due to
lack of money to buy food. Studies by Dubick et
al. (2016) and Mansour (2014) found 20% and
7.9% did experience hunger for one whole day,
respectively.
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Table 5. Distribution of students’ ratings towards Food Run Out and Duration (n=96)
Items Distribution n (%)
In the last 12 months, did you ever cut the size of your meals or skip meals because there
wasn’t enough money for food?
Yes 33 (34.4)
No 63 (65.6)
If your answer in question above is YES, how often did this happen?
My answer for previous question is NO 63 (65.6)
Almost every month 7 (7.3)
Some months but not every month 24 (25.0)
In only 1 or 2 months 2 (2.1)
In the last 30 days, how many days were you hungry but didn’t eat because there wasn’t enough
money for food?
0 to 3 days 89 (92.7)
3 days and above 7 (7.3)
In the last 12 months, did you lose weight because there wasn’t enough money for food?
     Yes 29 (30.2)
     No 67 (69.8)
In the last 12 months, did you ever not eat for a whole day because there wasn’t enough
money for food?
Yes 15 (15.6)
No 81 (84.4)
Factors contributing to food insecurity among
university students in Terengganu
This study had several options such as food,
buying books and academic materials, buying basic
needs and others to observe respondent monthly
expenditures. It was found that among these options,
77.1% of them would spend their money on food.
This is because food is a basic necessity for life.
Respondent’s perceptions regarding food insecurity
or factors that they think contribute to food
insecurity to occur among university students were
also investigated. Out of the three options provided,
namely educational fees and expenses, high cost of
food, and high living cost, it was found that 51.0%
of respondents choose high living cost as the main
factor contributing to food insecurity. High living
costs were the main reason for food insecurity
among university students in these selected public
universities, in line with previous studies (McIntyre
et al., 2002; Chaparro et al., 2009; Freudenberg
et al., 2011; Mansour, 2014; Gaines et al., 2014;
Hanbazaza, 2016; Lisnic, 2016).
Association between several socioeconomic status
and food security level
One unanticipated finding was that there was
no significant association found between socio-
economic status and food security status at p<0.05
as shown in Table 6. These findings contradicted
with findings from previous studies by Bruening
et al. (2015), Chaparro et al. (2009), Freudenberg
et al. (2011) and Sulaiman et al. (2013) which show
significant associations between socio-economic
and food security status.
It has been suggested that socio-economic
factors such as gender (Zhou et al., 2017; Maziya
et al., 2017; Moffitt & Ribar, 2018), age (Zhou et
al., 2017; Moffitt & Ribar, 2018), race (Myers &
Painter, 2017), marital status (Hanson et al., 2007;
Maziya et al., 2017), income (Chaparro, 2007;
Freudenberg et al., 2011; Sulaiman et al., 2013;
Gaines et al., 2014; Mansour, 2014; Micevski et
al., 2014; Berg et al., 2015; Silva et al., 2015;
Hanbazaza, 2016; Lisnic, 2016; Martinez et al.,
2017) and academic CGPA (Patton-Lopez et al.,
2014; Silva et al., 2015) do have an association with
food insecurity but this does not appear to be the
case. This might be due to the different measurement
methods used, different sample sizes, and different
demographic profiles.
CONCLUSION
Approximately 22% of them were food insecure and
this indicates that food insecurity among public
university students in Terengganu does exist. Taken
together, this result suggests that for every five
university students, one will experience food
insecurity. The second major finding was that ‘high
cost of living’ was the main contributor for food
insecurity among the university students in
Terengganu. Interestingly, there was no association
found between socio-economic status and food
security status in this study at p < 0.05.
The findings will be of interest to university-
related authorities in re-designing policies to reduce
the percentage of food insecurity among the
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Table 6. Association between socioeconomic status and food security level (n=96)
Demographic Food Secure Food Insecure χ2 p-value Fischer exactCharacteristics n (%) n (%) test value (if any)
Respondents 75 (78.1) 21 (21.9)
Gender 0.016 0.900a
Male 31 (32.3) 9 (9.4)
Female 44 (45.8) 12 (12.5)
Age 0.089 0.765a
Below 20 19 (19.8) 6 (6.2)
Above 20 56 (58.3) 15 (15.6)
Race 0.110 0.740b 0.746
Malay 63 (65.6) 17 (17.7)
Non-Malay 12 (12.5) 4 (4.2)
Financial Status 0.052 0.820b 1.000
Receive financial aids 59 (61.5) 17 (17.7)
Do not receive financial aids 16 (16.7) 4 (4.2)
Academic CGPA 1.651 0.199a
Below 3.00 18 (18.8) 8 (8.3)
Above 3.00 57 (59.4) 13 (13.5)
Monthly Expenses 0.090 0.764a
Below RM200 24 (25.0) 6 (6.2)
Above RM200 51 (53.1) 15 (15.6)
*chi-square test or fisher exact test significant at p<.05.
a0 cells (.0%) have expected count less than 5.
b1 cells (25.0%) have expected count less than 5 (use Fischer exact test value).
university students. This is vital as they are the assets
of this country, where each respective university
need to generate more quality and productive human
capital (Morris et al., 2016). The insights gained
from this study may be of assistance to the Ministry
of Health in Malaysia as it devotes to one of the
goals of the national nutrition policy, National Plan
of Action for Nutrition of Malaysia (NPANM), in
manifesting Malaysian food security level plan of
action (Ministry of Health, 2006).
The finding of this study may not represent
all the university students in Malaysia, but it may
somehow slightly reflect the current situation of
food insecurity among university students in
Malaysia. Considerable work will need to be done
in future to determine food insecurity status among
university students suggesting to attain their coping
strategies as well.
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